Introduction
The rare decay B → K * γ has attracted great attentions especially after the CLEO Collaboration first identified this decay and gave its branching ratio [1] . The decay B → K * γ is dominated by the flavor-changing quark-level process b → sγ which can occur not only through penguin diagram at one-loop level in the standard model (SM) but also through virtual particle in the supersymmetry and other extensions of the standard model [2, 3] . Thus accurate experimental measurements and theoretical calculations of this decay can provide a precision test of the standard model as well as a test of new physics at present experimentally accessible energy scale. It has been pointed out [4] that perturbative QCD (PQCD) may be applicable to the exclusive nonleptonic decays of B meson since there is a hard-gluon exchange between the heavy and light quarks in these decays. Recently calculations also show that PQCD may give a good description of the two body hadronic decays of B meson [5] .
In the standard model (SM), the mainly contribution to the decay B → K * γ comes from the photonic penguin diagrams which are shown in Ref. [6] . In this paper we shall re-analyse decay B → K * γ in the SM by including Hamiltonian. In section 3, we present numerical results by employing several models of meson distribution amplitudes. As usual, the last section is reserved for summary.
Contribution coming from photonic penguin diagram
The effective Hamiltonian (the square blob part in Fig. 1 ) which describes the photonic penguin diagram, can be expressed as [7, 8, 9 ]
In the above expressions, C 7 (µ) is the Wilson coefficient which contains the effects of QCD corrections,
where
The wave function of the B meson can be written in the form [4] ψ B = 1 2
where I c is the identity in the color space. For the K * meson, the wave function can be expressed as
where ξ * is the polarization vector of the K * meson. φ B and φ K * are the distribution amplitudes of the B and K * meson respectively.
We express the contribution to the amplitude in the gauge invariant form
The contributions from Figs. 1a and 1b can be written as
and
In the above expressions,
and ǫ are the momentum and polarization of the photon respectively, and
x 1 and y 1 in Eqs. (7) and (8) ) can be factored to the integrals I iB and I iK . In this way, t i is factorized to two independent integrals I iB and I iK * .
In Eqs. (7) and (8) can be compensated by the bound state effect as it is going to be demonstrated in the following. Compared to I 1B , the fermion propagator in Fig. 1b provides an additional factor 1/x 1 to I 2B . Because the distribution amplitude of B meson, φ B , is sharply peaked at x 1 ≈ 0.05 ∼ 0.1 [4] , I 2B is much larger than I 1B . For example, employing a simple model for φ B , φ B ∼ δ(x 1 − ǫ B ) with
the ratio is (see Table 1 )
This factor will cancels approximately the suppression factor m K * /m B being about Table 2 ), which are about 3.5 ∼ 0.8. Thus the contribution form Fig. 1b should be taken into account although it provides only a real contribution.
The decay width and branching ratio can be obtained readily,
Numerical calculation and model analysis
For the numerical results, we take the following parameters as inputs:
f B = 132 MeV [11] , f K * = 151 MeV [12] ,
The numerical results should depend on the expressions of distribution amplitudes φ B (x) and φ K * (y) which are determined by the non-perturbative physics. For the φ B we adopt the following models: i) According to Brodsky-Huang-Lepage prescription [13] the B meson wave function can be given in the form [14] ,
in which the parameters A and b are determined by two constraints:
P B is the probability of finding the |qq Fock state in the B meson. The second constraint P B ≈ 1 is reasonable since with the increase of the constitute quark mass the valence Fock state occupies the most fraction in the hadron, and in the nonrelativistic limit the probability of finding the valence Fock state is going to approach unity. Then we can obtain the distribution amplitude of B meson
ii) Szczepaniak, Henley and Brodsky suggested another model for φ B (x) [4] ,
(ǫ where A and ǫ B are given by Eqs. (16) and (10) respectively. iii) The simplest model for φ B is the δ-function approximation which has been adopted in Refs. [5, 6] 
where ǫ B is related to the longitudinal momentum fraction of the light quark (see Eq. (10)).
We adopt the following two models for φ K * : i) it has been pointed out [14, 15, 16] that K * meson wave function is close to its asymptotic behavior, so we adopt the expression in Ref. [14] ,
where A = 41.4 GeV 
The numerical results are given in tables 2 and 3. φ is the smallest one among the three models (see table 1 ). Because of t 1 and t 2 depending on φ B only through the integrals I 1B and I 2B respectively (see Eqs. (7) and (8) 
Summary
The decay B → K * γ is a very attractive process since it provides an experimentally 
